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[ASH] 

71^-4 ^-^r^^ti]]^ (Metal Interconnection Line) ^Hl -^-^^1^ 7fl^^Hl 

^ €3HB(Metal Plate)7> 4. ^ *) €^(Cel 1 Capaci tance)# 

3* iHH «l#(Soft Error RateH ^ ^iL^ *M}. <*| 

^-71 #3HBtt ^>i4^ ^ vfl41 °1 #efl 

^=(Node) w>(Node Bar)^ ^i=. ^^^tifl^s]- ^^sH^a) 

# «3HH^r *fM^ ^ vflofl - 7 fl 7 > ^«l^cf. °1 ^-f, ^"71 ^ ^ = 

^ i^JEL -g-^r^wfl^ AA $L*\?&S\^A «lr}]^<y i^H. t)} «J i^JEL ^ 

S. 2 
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<^5§ <g * ^^{SRAM cell and method of manufacturing the same} 

£ l^r 3^3^ il^ 

£ 2^r ^^H^l nq-E- €^ ellol^s. 

£ 3a ifl*l £ 3e^r H^H 0 *! ^ ^1^^ ^ ^flS^* ii^^l 

$m -£ 2^1 A-A'^ aii&SH ^Jtg 

5L 4a £ 4f^r <U^aHH 4^- 6\]^ *£<>)]*]$) ^ ^^.^ofl tfl 

£ 6a ^ £ 6b^r ^HH ccf^ ofl^ ^HH^ 7fl 2fl a] ^ 

1 : tij-i^l 7]^: 2 : 

4 : TflojE 5 : lls^ 

6 : ^Zt^&n 7,23 : ^-^nv 

8,24 : ^<21 #eiZL 9 : 

10 : ^l^^^BV 12 ,12a ,12b ,12c : ^^wfl^] 

13 : -fr^e* 14, 14a, 14b : ^ 
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20 : 7fl3iflAlE^ 



21 : A)2*\ z^^e}- 



22 : ^12^^^^ 



CI : ^ll^^»/^^^wfl^ ^ 



C2 : ^2€-«}»/«AlEi C3 : ^)3#^j* 



T : S^U] 



<18> 



<19> 



<20> 



<21> 



^l^^^l ^rtb ^-^S., ^1, ±£H «fle1 «l#(Soft Error Rate)* # 

ofl^CSRAM: Static Random Access Memory)-^ w>€- ^JE.^ ^ ^^^r^ 

^s]^ ofl-E-^ c]^(DRAM: Dynamic Random Access Memory) ^-^ ^re] 

^J±«- ^71^ B]^Efl4=l(refresh)l- ^Jl7} ^ o}u]iLj- ^7jl7j- -§-0]*!: 

ole^ ofl^^^ ^b»* ^tr tr ^ ^^l^(access) i^r^r ^^^S.^ 7] 
^Hr ^ #-4^ (pull -down) ^} ^ ^-^1-4i7.]-SAi 7l^Kr *r ^ 
(pull-up) ^7>S ^^H, <^7H, #7] i^}^ ZL ^ofl # *lJ5Li(Full 

CMOS)^*}- -H-^r*l%KHigh Load Resistor)^ ^ ^B31*l^Ei (Thin Film Transistor) 
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PMOSS^ i*>(Tpl, Tp2)^ NMOSS^ ^ ^ £-tHfr ^^>(Tdl, Td2)S 

^^o^ ^ <y»lEi7> 3S^#(cross-couple)£H 9l^. =1^3-, $1^91 
(WL)^l AlJLofl n}^ ^Hj^ ^^Rr NMOSS.^ ^>(Tal, Ta2)^ 4i 

*}(Tdl, Td2)^ ^.eflola)- tilH5^-<y(BL) ^ wR/BL) ^V^l^l ^ «ti*l£H 

S-^SL N^r <^1^ 4i*KTal)3f ^^>(Tpl) ^ ^l-(Tdl) 

7> ^J15L ii=(Node), =L^SL, NB^ <^Ml^i ^>(Ta2)^, ^>(Tp2) 

^ ^>(Td2)7> ffo^ ^sq^r ii-E. w>(Node Bar)# ZfZf ^E^cf. 

?r^, ofl^^^l 5U<H*I, sl^*^ ^l-E-el 71 #( techno logy) ^ ^ 

£(density)7> ^HJ-sqjL ^ ^(operat ion voltage)7}- ^>^ofl <4e)- ( i^E ofl^ 
al^:(Soft Error Rate)°l §-*)l(hot issue)S. i^e^-ji &t|.. 

#7l i£E ^le^ oflS-Bl ^ofl 7l^-(write)^ ^( rea d)€ ^ii^ 1- 

^, s]sfl M-E^ir ^(fail)oM, ^(physical defectH 

2]tr °fl ^ <^ cf€- 7fl^o)ji v\]5L£\ ^6\) ^ a] B ^(random Bit faiDJLS. q-Ef 

°] 3 tr iHH ^lei^l ^o] o.s^i^ 5}^- (uranium), S-&(thor ium) , SEfe, <>W 
^#(americium) ^ ^ofl^ ^Af^^ <gs)-( a ^sj-E)^ # ^ oicf. ^, ^ 

(charge Up-set )7> ^ ii^o]] ^^l^Tfl s^Jl, oiofl nj-e)., ^ a^jg 
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°flS3|, ^sJ-sl-^^-ol ^Iff ^m^^-i oflujxlt- 9iJl 4MeV ^5.^ 

7^-1- ^l^H, °1 ^-f, ^ 10 6 7fl£] EHPCElectron Hole Pair)# ^^^l^Tfl , °) 

EMCCEpoxy Molding Compound) -§^1 ^ll^Rr ^^-sj-^ ^e}^- ^ 
(Nucleus)^ ^b}s ^(energetical silicon nucleus)^ ^#711 s] 

3., o] oflui^ofl o^gfl *W 5^ ?fl^^(EHP)^ ^ ?flel^7> 

f^H *(hole)^r p-€ MHH *ll ^(recombination)^!: 7^ ^5)^ 
^i^>( electron)^ 3H> ^ ^s]HH(dif fusion & drift) <3^-§r 7]*} ^ ^-E.<>11 3E.^:3r 
^ il w.^s t^Jg-Al ?1 Til SH, o]^ rcf^-, ^t= ^cy-o] ^^S)c>| i£ E 

^Isl7>^-^r4. 
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^ #3HH±r ^JEL SL^ iiJEI ^ *>Lf^ ^r^ffl^ ^t^Sl^ tiVcfl^o] 

# A oHl Til o]e§. fg^sKr #741; ^7] 7)\o]^Wr 7^ f^M^i^M: 

TT #741; A o V 7] ^4 7|lo]H ^ 71^ 2^#Al 7]^ sea^-g^g. ^ 

^*Rr #741; ^-7] A ^* SL^^S- ^^^^ ^*Hr #7jl; 

^71 fij ^e^s.^. if-tl f^M^ ^Hl ^z^*m ^ *Hl3- ^4*v 

*Rr #7^1; ^-71 ^z^^n^ q^d\ zl- sts» #eizL# 71^ 

^ H3!*ll:# ^*Hr #711; ^"71 zl- B3!*l *4H =flfH^ ^<^^ 

•MM: ^*Rr #741; #7l ^r^wfl^dl-a- ^^nv aVo)] -a-^^11^-* ^ 

#741; ^-71 -R-^m^ ^l^H ^ ^^aH^ ^#^1 7l ^ #741; % 
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<35> <^7H, a o v 7 ] ^ #eizL^ tiflsH ^^M- #einoi4. 
<36> ^-7] ^-^^nvo. PE _ TE0S; HTO i&^r MlW ^ #5^, SE^r, Si3N4^ ^ ^s}- 
o]^X|i^, 200~600A^ *?-^3. ^*tf. 

°Jt.> ^^^tifl^i^ 500A o] s>7> ^SLsL ^^fVcf. 

<38> av 7 ] ^ Ti, TiN Hl^r Ti/TiNS. o]^<^^^ > 100~500A^ ^ 

<39> ^-71 -B-^^l^ *]zJ-*H ^ ^-^r^^Hfl^l^- i^#Al7l^ cj^lfe ^JEl HL^ i^H. 

i^JE. 5E^ IcH. O]^ *fi4o) ^-^<^^tifl^2l- ^-^5]^^ *>tfl^°J 2n 

^^^tifl^d S-^# 7l_£J=- ^fl^tf. «1 ^"71 ^ #EflolB^ ic# 
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<42> (^A]ofl) 

<43> • O}*}, y>BJ-3l *V ^AHl-i- ^xg^JS. 

<44> ^^1^2] i£E ofl5]^. > «>^- , ^ ii^oll CTg-^ 7&x}7} ^ 

*1 *i*Hl , iHE jL^^j 0.5. 

3 *l-§-8- ^Ai^icf. oi-i- ^ 1 m. ^c^tiflAjoi ^ o]*^ -R-^i^l^-jq- 

<47> ^.rf 7Hls>7ll ( ol^lA-1^ wV^ofl trJ-S- ofl^sfl ^ ^ zlo) ^^V^^. ^ tL5l 
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sfl°l§(14)b ofl^i^l o. o>2fls1 j^je. w>(Node Bar)^ ^^afl^lC^b)^ f-^ 7fl3flAl 
. til- i^L(Node)^ ^-#^4«fl^i(12a)^ ^€^f. %7) ^ 

#3HH(14)*f ^^^afl^i(12a)3|- ^Tfl 7)1 s|) a] 1- ^*>^^ ^ ^ 

^^^tifl^(12b)2f ^€ 3^51 ^ £4. 

<50> S. 2<HH, Dl^tg^ S^Ji l^r ol£^l 7l^r, 2^r i^V^-el^-, 4fe ^MB, 8£r 

<5i> £ 3a £ 3e^ <a] ^ a] ofl o)| rnf^. oflA^ ^yj-*^ a^^ 7 ] 

5. 22] A-A'^d^: 5. 4a £ 4f^ 

<52> £ 3aSf £ 4a £ 4c* , ^}£-5| ^-(2)-g- 

STKShallow Trench Isolation) n)-^ tfVE*fl 71^(1)5] ^ofl ^A^t} zz.s}t}. 

slHH (drift implant) ^ , TflojE ^2)1 <>H ^ ^ ^^.i/^efl^l o] 
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^^°J(S/D implant) *r3l3. #7l 7lHH(4) 71* vM H. 

sl^S <g^-§- ^^.i/=efl<y 

7l*(l)^ # #6fl ^ S ^3)-tb4. ^71 ^^^^(6) ^ ^Sr^(5)* ^z* 
A J-7l ^1€-^*(C1) ^°11 allele ^^(7)4 e^^i^o- ^t>\j!_, ^cf-g-, 

51 3b ^ 51 4d# ^S^, z\)l*\^7)^(9)3)- ^1^ ^^^-(10)* 
^(8)1- S^tr ^^^^^"(6) ^Hl *H1^. ^tVcf. *ll H z^l^O)^ ^^Hl 

^^^S- °1^^^14. ^71 *ll l^^sKK 10)*}- ^l^Z^l^g)^ ^Sj-^aSj- ^Ys\.^ 

^iz| ^h)# o|-g-sH ^lz^l-ji, o] t s.*)!, B^^fl ^e^( 8 )# ^#^1 ?) 
^ ^^"21 H31*l(T)-& «§^$tK 

^^^]^# B31*1(T)« ^l^AV^ov (10 ) ^6)1 =-^^1 f^ZL, 3. 

fl^, °1# CMPCChemical Mechanical Polishing)*} 1 ^ ^^^wfl^d (Metal 
Interconnection Line : 12)* ^-^f<2 ^11^(12)^ (8)» 

^ 71*^1 H>^^7fl, ^i/^-efl^l ^^sf ^E«£lol , zie^Jl, n ^ ^ 

*H 4sf 2cE.a* ^ ii= wHr ^^^wfl^(12a, 12b) 4 71*4 ^3*r ^^yfl 
id (12c) -^.5- ^€4. . 

51 3c ^ 51 4e# ^S^, -^-^^1^(13)* ^^^wfl^l(12)# *\]1$.<$.# 
2r^-(13) ^^-*>4. ^-71 -8-^1^(13)51 PE-TEOS, HT0 SE^r MTO^f 

-&S^-g- ol-g-^-ol w>^^, Si3N4S}- ^^-i- ol-g.^- ^ oi,} ^. 7 ] -ft^n}- 
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(13)£- 200 -600 A ^ ^7} -8-^^1^(13)^: #^"3^ 

HH^(12a)^l <U^&, H>^^>7fl, ^#A]7l^ *I|2^*(C2)* ^Wt}. 

°1 500 A o]^7> Sjfe- S?i AS ^r^W. 
<57> S. 3d 5? 4f* , ^^^-(13) ^ ^o^^u^ a> 

°11 Ti, TiN 5E£r Ti/TiN^f ^ ^*M- 100 ~ 500 A ^ ZL^rf^-, # 

71 ^^-^H ^^lBHd(12a)4 €-^3^ ^ *a!MB(14) 

* ^^*>JL, o] #^^4wflAi(i2b)4 -$-^1^(13) ^ #4? 
H(14)5L ^SJtt 5^3*11 Aid (20)* 

<58> £ 3e» t2^^ , -#7) 7]& Aj-oil »12^^ ^1^(21)4 ^l2^<SA>5j.n^(22) 

* *H1S ^^-W. ^71 7^12^ <3^;S}- ^(22)-4 ^12^^^1 «K21)* ^zfSH 7l^r(l) 
A -^^1 ^<a^till^( 12c )^- ^3^-^#(C3)^- allsl^ 

^€^-8: *Hls -f , oi^-o. ^ *113^*(C3) ^1H nflel 

°\ ^-^^-(23)^- S.^ + ® *€H 3.(24)1- *8W*=k 

^ ^3** ^ ^^*H ^13 ^ ^14#^ ^-^^tiflAi^. i§^*H £ <H1 

<eo> w >5q- ^S^, ^^^afl^^l ^ ^4? ^eflolHl- 

^7> ^Aj^fl ^JEl ^#^^«H^2|- ^ *3MH A>o] g=^. kE^ =4? 



27-13 



1020030006167 #^ 2003/5/30 

^^--g- wj-*)^ ^ o^Tfl SlUS, iHB ^eil- #4^1^ 

^ #eflolH^] ^1 ^-8r 1000A <^7> S)H^- <?H , ^ _ ^ ^olH 

<63> £ 5^r -g- tf-E- 14s. ofl^Bfl 45] ellolo^co] ji ( £ 6a ^ £ 

B(14a, 14b)7> olnfl, =- ^ #eflolH(14a, 14b) f^H 

#eflo]H(14a)fe i^JEL w}^ =^^rifl^ (I2a)3^ -SL^s^a) ^= ^ ^^sfl-id 
(12a) ^s\7\] tfe- *>i4^ =.4. -&3HH(14b)^ ^<g^tiflA] 

(12a)4 -2-^^^^a^ t n w ^ ^-^^^til]Al(i2b)4 ^£^1 ^Hlsjcf. 

<65> Cfs ^Aloflcfl Cj-^ 6]]^^ 4^. ^ tflofl ^ 7fl^ 7 fl3lflAlEi# ^^7] 
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<66> oj^A^ ^o], ^o. ^c^^tifl^ ^ o]^ Z}- ^ofl ^ ^eflolS^. ^ 

^ *H ?ti 5H^Bi# ^ *fl # O.S.^] , ^1 ?fl 2fl A] E} ^ o] ^7># -f-Sfl <H1 i ^ ofl ^ o) ^ n e 
Oflel #^2] ^ ^O.^, ZlSfl^, ofl^cq J^-g- ^#X\% ^ ol 

<67> iE*h £ € 37]^ ^ ^ Jl^-£^ # *|£i| ^i^-§- ^Sf ^ & 

^ 7l^^j ^ ^A£S, 5l^m% ^MM #^o\ ^ * ^3)^3 

<68> 7lE}, ^. ^ o_ -l ^ ]y} o^^j *}i?HH Cf^Hl £3*H ^ ^- ^f- 
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1] 

2fl^l€^(Cell Capacitance)!- ^7>a|^^. ^ ofle^ al#(Soft Error 

[^t 1 ^ 2] 

1 %H1 ^"71 ^4? #eflolH(Metal Plate)^ ^q-s] ifi *>q-^r ^ 
3] 

2 $1^^, ^-7} ^ ii^(Node) 5Ett i^H wf(Node Bar)^ <>| 
4] 

4 1 %H1 &<H>H, ^>7l ^ #3HBfe ^>M-^ ^ vflofl - 7 fl7}- 3^§- ^> 

[^^J- 5] 
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IQtt 6] 

#7} TllolSf %^ 7)% ^6)1 

^ #31; 

#71 §^ S-e^S.^. ^^cgnv 4H1 ^Z^*]^ ^ ^^^^ 

#3) H31*ll-g- *§^*Hr #31; 

#7} ^ H^l^l vflofl ^nV-g; nfl^A^ ^4«^dtl" $^*Hr #31; 

^-71 ^<a^wfl^l« £ft ^<a^5V AVoii -R-#*ll^g- ^*Hr #31; 
^■7] -B-#*flsM- 44^H ^ #^r£ #31; g 

31* 5L^*Kr 53* ^3.2.3. *Rr €3 ^lS«o^. 

7] 
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8] 

*ll 6 %H1 9X°] *\, #7l -fi-^l^ PE-TEOS, HTO ^ WTOS. 

s>M-^ #3-*}-, si3N42f ^ ^sj-^jlS- oi ^ ^io S 

9] 

*ll 6 5a°H, #71 -fr^l^ 200-600A3 ^1S f^Hr ^JlS 

10] 

^11 6 %H1 5^*1, #71 -fr^l^g- ^ ^T^^ti^ i^l?!^ # 

31 ^£ ^JlS <y*V ^^ufl^ &£o] 500 A °1 ^f7> 5q;£4~ S}^ s^il 

11] 

6 *M 9l°]*\, #71 ^ #3HB^ Ti, TiN ^ Ti/TiNAS ^€ ^f^S 
12] 

^1 6 %H1 5a<>H, #7l ^ #eflo]Hfe 100 -500 A ^1 ^fliiL ^#*Rr 3-8- ^ 
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ltt*Sr 13] 

3l^r Jc3=L 2L±r ±ZL °]2=. ^-^o^^tiflA]^. ±^X\ 71 ^«8«H=- If- 

Mi 

13 %H1 91°]*], ^7] ^-4=- #^]olH^ 2^J= icEL ^ 

15] 

16] 
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IS. 4d] 
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